Introduction
Oral cancer is the sixth most prevalent form of cancer, with oral squamous cell carcinomas (OSCCs) exhibiting the highest morbidity of all head and neck cancers. 1 Although great progress has been made in systemic and individualized treatments of OSCC, the incidence of OSCC has increased significantly over the past few decades 2 and metastasis remains a great challenge for the treatment of OSCC. Therefore, it is of great significance to investigate the mechanism of OSCC progression and metastasis.
miRNAs are a group of noncoding RNAs with a length of ~14-22 nucleotides which are expressed in mammalian cells. 3, 4 It has been found that miRNAs play an important role in various pathological and biological processes such as cell proliferation, migration, differentiation, apoptosis, and inflammation. [5] [6] [7] Recently, some researchers found that miRNAs can not only regulate the expression levels of oncogenes and tumor suppressor genes to influence the process of tumor, but also might function as oncogenes or tumor suppressor genes directly. 8 MiR-300 has been investigated in some human cancers. In gastric cancer, miR-300 was found to be upregulated and overexpression of miR-300 could promote cell proliferation and cell cycle progression. 9 In laryngeal squamous cell carcinoma, miR-300 was found to suppress proliferation and invasion of cancer cells by targeting ROS1 and lower miR-300 expression predicts poor prognosis. 10, 11 It was also found that miR-300 was upregulated in breast cancer and promoted cell proliferation and cell cycle progression by targeting p53. 12 This indicated that miR-300 had different functional roles in human cancers. The expression and biological roles of miR-300 in OSCC have not been discovered.
In this study, we report that miR-300 was downregulated in OSCC tissues compared with normal tissues. Decreased expression of miR-300 was associated with TNM classification and unfavorable prognosis of OSCC patients. Furthermore, miR-300 inhibited the proliferation and invasion of OSCC cells in vitro. Notably, miR-300 may suppress epithelial-mesenchymal transition (EMT) by increasing the expression levels of E-cadherin and decreasing the expression levels of N-cadherin, Vimentin, Snail1 and MMP-2. Moreover, miR-300 mRNA levels were altered due to the differential expression of ET-1. In conclusion, the results of the present study demonstrate that miR-300 may act as a tumor suppressor by inhibiting EMT, suggesting that miR-300 may be a potential biomarker and anticancer therapeutic target for OSCC.
Materials and methods

Tissue samples
A total of 120 specimens of OSCC were obtained from patients who underwent surgical resection in the Department of Oral and Maxillofacial Surgery, the School of Stomatology, China Medical University between 2008 and 2012. These tumor specimens were stored at -80°C. Experiments using human samples were approved by the ethics committee of the School of Stomatology, China Medical University, and written informed consent was obtained from the donors.
cell culture
Human OSCC cell lines Tca8113, Cal-27 and HaCat cells were obtained from American Type Culture Collection (ATCC, Manassas, VA, USA). The Tca8113 cells were maintained in 1640 medium and Cal-27 and HaCat cells were maintained in DMEM medium; 10% of fetal bovine serum and 1% of penicillin-streptomycin solution were added to them. All the cell lines were maintained at 37°C in the presence of 5% CO 2 .
reverse transcription-quantitative polymerase chain reaction (rT-qPcr)
Total RNA was extracted from the frozen tissues and cells using TRIzol (Takara Corporation, Dalian, China) according to the manufacturer's instructions. Using standard spectrophotometric methods, RNA concentration was quantified and its purity was determined. RNA (1 µg) was reverse transcribed using Harrpin-it™ microRNA and U6 snRNA Normalization RT-PCR Quantitation Kit (GenePharma Co, Shanghai, China). The RT reaction system was as follows: 5× MMLV RT buffer 4 µL, dNTP 0.75 µL, miRNA and U6 snRNA RT primer mix (1 µM) To examine the expression of E-cadherin, N-cadherin, Vimentin, Snail1 and MMP-2, cDNA served as the template for amplification of PCR using a cDNA Synthesis kit (PrimeScript™ RT reagent kit, Takara), according to the manufacturer's instructions. The RT reaction system was as follows: 5× PrimeScript RT Master Mix 4 µL, RNA 1 µg; RNase-free distilled H 2 O was added up to 20 µL. The following thermal cycling conditions were employed: 37°C for 15 minutes and 85°C for 5 minutes. qPCR was conducted using the SYBR Premix Ex Taq II kit (Takara Corporation) with a qPCR reaction system: SYBR Premix Ex Taq II 10 µL, cDNA 1 µL, forward primer 0.5 µL, reverse primer 0.5 µL and sterile water 8 µL. The cycling conditions were as follows: 95°C for 1 minute, 94°C for 30 seconds, 58°C for 30 seconds and 72°C for 10 seconds.
Gene expression was normalized to GAPDH as an internal control, and the relative level of miR-300 was calculated using the 2 -ΔΔCt method.
Western blotting
Protein concentrations were determined by the bicinchoninic acid method. Next, samples corresponding to 50 µg of total protein were subjected to sodium dodecyl sulfatepolyacrylamide gel electrophoresis in a 10% gel and then 
cell transfection
MiR-300 mimics, miR-300 inhibitor and control were synthesized by GenePharma Co. (GenePharma Co, Shanghai, China). The cells were seeded in six-well plates and were transfected using Lipofectamine 2000 transfection reagent (Thermo Fisher Scientific) following the manufacturer's protocol.
• miR-300 mimics sense: 5′-UAUACAAGGGCA GACUCUCUCU-3′, antisense: 5′-AGAGAGUCUGC CCUUGUAUAUU-3′
Proliferation assays were conducted using the Cell Proliferation Assay kit (Promega, Madison, WI, USA). OSCC cells were plated in 96-well plates (2×10 3 cells/well) and cultured at 37°C for 18 hours prior to transfection. Subsequently, the cells were transfected with miR-300 mimics and miR-NC, in addition to miR-300 inhibitor and miR-inhibitor NC. The culture plates were taken out at different time periods (24, 48 and 72 hours) and continuously cultured for 2 hours after the addition of 10 µL MTS in each well. The OD value was measured at a wavelength of 570 nm using enzyme-linked immunosorbent assay. 
Transwell assays
Results
Downregulation of mir-300 in Oscc
In order to examine the oncogenic role of the miR-300, we compared the miRNA expression between the OSCC tissues and normal oral mucosa tissues. qRT-PCR showed that compared with healthy normal tissues, the expression of miR-300 was obviously reduced in OSCC tissues (P,0.05; Figure 1A ). Then, we divided the OSCC patients into two groups: patients with metastasis and those without metastasis. Compared with patients without metastasis, patients with metastasis showed significantly decreased level of miR-300 (P,0.05; Figure 1B) . Furthermore, compared with HaCat cells, the expression of miR-300 in Tca8113 and Cal-27 cell lines was significantly decreased (P,0.05; Figure 1C) . The relationship between miR-300 and the clinicopathologic characteristics of the OSCC patients is summarized in Table 1 . Correlations between miR-300 and gender, age and tumor site were not statistically significant. However, the results showed that miR-300 was closely related to TNM classification (P,0.05; Table 1 ).
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Kang et al To elucidate the prognostic role of miR-300, we examined the relationship between miR-300 expression and patient outcome with long-term follow-up. Kaplan-Meier analysis further showed patients with relatively lower level of miR-300 had significantly decreased OS (P,0.0001; Figure 2A ) and DFS (P,0.0001; Figure 2B ). Univariate and multivariate analyses were carried out using Cox proportional hazard model to evaluate the impact of miR-300 expression and clinicopathologic factors on the prognosis of OSCC patients. As shown in Table 2 
mir-300 inhibits proliferation and invasion of Oscc cells
In order to analyze the association between miR-300 and OSCC, OSCC cells were transfected with miR-300 mimics or miR-300 inhibitor and the transfection efficiency was detected Figure 2 The prognostic value of mir-300 in Oscc. Note: Kaplan-Meier plots were used to compare the (A) overall survival rate and (B) disease-free survival rate between patients with high level of mir-300 and those with low mir-300 level. Abbreviation: Oscc, oral squamous cell carcinoma. 
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Kang et al by RT-qPCR ( Figure 3A and C). Overexpression of miR-300 significantly inhibited cell proliferation ( Figure 3B ), On the contrary, miR-300 inhibitor significantly promoted cell proliferation ( Figure 3D ). Overexpression of miR-300 significantly inhibited cell invasion ( Figure 3E ) and miR-300 inhibitor promoted cell invasion ( Figure 3F ) of Tca8113 and Cal-27 cell lines.
mir-300 inhibits the eMT of Oscc cells
To explore the molecular mechanism of miR-300 in OSCC, we assessed the role of miR-300 in the EMT of OSCC cells. We performed Western blot and RT-qPCR to detect the expression of E-cadherin, N-cadherin, Vimentin, Snail1 and MMP-2 in the OSCC cells transfected with miR-300 mimics 
endothelin-1 (eT-1) inhibiting mir-300 in Oscc
The results of cell proliferation and invasion in this study indicated that miR-300 may inhibit the proliferation and invasion OSCC cells. To further understand the mechanisms of miR-300 in OSCC metastasis, ET-1 was used. We found that miR-300 expression was decreased in a dose-dependent manner after ET-1 treatment ( Figure 5A ). When we transfected OSCC with an miR-300 mimic and then treated them with ET-1,we confirmed the role of miR-300 in cell invasion. The data indicate that the miR-300 mimic inhibited ET-1-induced invasion ( Figure 5B ). We also find that the miR-300 mimic but not the control miRNA abolished ET-1-induced EMT ( Figure 5C and D).
Discussion
In OSCC patients, metastasis is the primary cause of mortality. Thus, it is very important to understand the molecular mechanisms of metastasis. Recently, miRNAs have been reported to promote or suppress tumor metastasis, 13, 14 providing a new perspective on the metastatic process. Emerging research suggests that miRNAs play essential roles in the progression of OSCC. [15] [16] [17] [18] [19] Nonetheless, research on the role of miRNAs in OSCC metastasis is lacking. EMT, which enables epithelial cells to acquire invasive mesenchymal phenotype, is attracting increasing attention as an important mechanism for the initial step of metastasis. 20 In this study, we observed that miR-300 played an important role as a suppressor of EMT in OSCC, which, in turn, inhibited metastasis.
To gain further insights into the role of miR-300 in OSCC metastasis, the expression of miR-300 was detected in 120 OSCC samples. We found that miR-300 expression was significantly decreased in OSCC tissue. Furthermore, significantly lower levels of miR-300 were found in patients with metastasis than those in patients without metastasis. Decreased expression of miR-300 was associated with adverse clinicopathologic features and poor prognosis of OSCC patients. Functionally, miR-300 was found to inhibit the proliferation and invasion of OSCC cells. Moreover, through inhibiting EMT phenotype (as suggested by increased E-cadherin and decreased N-cadherin, Vimentin, Snail and MMP-2), we further explored whether miR-300 inhibited the metastasis of OSCC cells, and the data of RT-qPCR and Western blot showed that miR-300 could inhibit the EMT of OSCC cells.
Considerable evidence suggests that tumor cells expressing aberrant levels of ET-1 facilitate tumor development and progression. However, the molecular mechanisms of ET-1-regulated EMT by miRNA in human oral cancers are not well characterized. Our study indicates that miR-300 is However, there are some limitations of our study. First, the sample size in the subgroup analysis is not big enough; thus, the statistical power is limited. Second, the relevant mechanisms have not been identified. In our future work, we plan to do more in-depth research and analysis. Furthermore, animal experiments need to be devised to investigate the effects of miR-300 on tumor growth in vitro and in vivo.
In conclusion, the key finding in our study is that miR-300 suppresses metastasis of OSCC by inhibiting EMT. These findings indicate that high miR-300 expression may be a useful therapeutic target for OSCC. Figure 5 eT-1 promotes cell migration and eMT expression by downregulating mir-300 expression in Oscc cells. Notes: (A) cells were incubated with eT-1 (10-100 nM) for 24 hours, and mir-300 expression was examined by q-Pcr. cells were transfected with a control mirna or mir-300 mimic for 24 hours and then stimulated with eT-1 (100 nM) for 24 hours. (B) invasion and (C, D) eMT marker expression were examined by Transwell invasion assay, rT-qPcr and Western blot. *P,0.05. Abbreviations: eMT, epithelial-mesenchymal transition; eT-1, endothelin-1; Oscc, oral squamous cell carcinoma; rT-qPcr, reverse transcription-quantitative polymerase chain reaction.
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